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KEADQ’UA.?WERS A - 349/-8/
“‘SLC) - JOINT T= FORCE SEVEN

AYO 187 (HOW), c/o Postmaster

$j/ ‘Mo’-s4z
%

w/a
San FranciSOO, California

12 April 1954

MEMORANDUMFOR REOORD

SUBJECT: BRAVO Shot, OperationCASTLE
h

1* ~~~=t TO ~Hlc9a ~tt~r of record operational as.

pects that~onsidered prior to BRAVO event of Operation
CAS~ and to analyze the resultant situationin light of
availablepre-shot and post-shot information.

2. GENEWL INFORMATION: operationCAQTI& is plaMOd to
consistof a series of seven detonationsat the Pacific Proving
Grounds,tiioh encompassesEniwetokand Bikin

ode name that was given the firing of

@w”
W!!@&.at 0645 M on 1 March 1954, off Nemu Is an ,

Subsequentto BRAVO detonationradioactivedebris fell
/’on oertain inhabitedatolls of the northernMarshall Islands.
~.R+ation intensitiesrose to levels sufficientto warrant eva-

/

cuatlonof four atolls and all personnelwere removed from these
atollsto Kwajalein in accordancewith the operationalemergenoy

R

plan Or JZ!FSEVEN. Areas evacuatedand gamma dosages received
,% are indioatedbelow:

\
\ ATOLL POPULATION DISTANCEFR~ DOSES RECEIVED .

GROUND ZERO

Mltiginae 17 . 79 NM 80 R (computed)

Rongelap “ . . 82 100 NM 100-130 R (computed).

Rongerik “ 28 #“ 133 NM 40-98 R (film badge)

Utirik 154 270 NM. , 17 R (computed)

(#)

All

28 Americmn Service personnel;25 USAF “WeatherDetach-
ment plus 3 USA Signal Corps personnel.

evacuees are under competentmedical care.

3. PKEVIOUS 12QERI.EiJCEAND CHARACTERISTICSOF NUCLEAR
DETONATIONS: Radioactivedebris is an inherent characteristic
of all nuclear detonations. It originatesfrom fission fra~ents
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whioh are the residue of bomb elementsand surfacematerials,
soil and water, made radioactiveby accompanyingradiation
fields. Debris is sucked high into the atmosphereby after
winds of the explosion. Where this radioactivedebris will
fall is a major pm-shot considerationand prbarily influences
the deoislonto detonatea nuclear explosionat a certain time.

The area over which radioactivedebris is spread and the
intensityof fall-out on the ground are determinedby the yield
of the explosionas well as by wind pattern since the larger
the yield, the more surfacematerialsare sucked up into the
cloud and the more fission fragmentsare available. The rela-
tionshipbetween yield and fall-out is lmown only qualitatively..

4. PRE-SHOT IM’OWATION: The operationalaspects of the
BRAVO experiencewere plannedand conceivedIn the llght of
experiencegained from previous operations. These factors were
considered:

a. The basis for forecastingwhere fallout will go
is experiencegained from overseas test operationsCROSSROADS,
SANDSTONE,GREENHoUSEand IVY and to a certain extent from tests
at the Nevada Proving Ground. Prior to the firing of BR4V0,
only one megaton yield devioe (IVY-MIIUl)”hadbeen detomted.
Although conscientiouseffortswere made to document the fall-
out from -, only about 5% of the total debris could ever be
accountedfor.

The techniqueused for forecastingfallout pat-
terns Is to oonsider the cloud as a small area source (abouta
15 mile radius); then add vectoriallyforecastwinds from the
surfaoeto approximately100,000 feet. The next step is to
outlineen area on the groundwhere,falloutis expeoted. This
area is oomputedby taking into considerationpartiole size,
diffusionInto the atmosphere,wind pattern, yield and source
radius. Such patterns have been largely oonfirnedby experi-
ence in Nevada as well as by the meager data available here.

b. The most probable value of the yiel

~Y

e. The surface radex was plotted, with an insurance
factor added, i.e., smallerparticles than previous experience
indicatednecessarywere considered. This doubled distances
from ground zero where falloutwas predicted to occur.

d. The upwind intensityof radiationlevels at vari-
ous distanceswas mnsidered to be of the same order of magni-
tude as for IVY-MIKE. Radiationversus distance lines were
transposedto Bikini Atoll.

d‘EST AVAMJUUJ5 COPY ti
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e. A critical problem in predictingfall-out in-
volves forecastingthe stabilityor lack of stabilityof the
wind pattern after shot time. Since radioactiveparticle tra-
vel is determinedprimarilyby the winds at each level, it is
required that winds must be from favorabledirectionsor vary-
ing within the outer l~ts bdnfavorable directionsduring the
ttie Or fallout. The oriticalfallout perio~ was,consideredto
be on the order of twelve to eighteenhoursifbr significant
fallout to occu~. The variationin time arises from considera-
tions of wind shear, with more diffuse and less significantin-
tensitiesat a given time associatedwith large angular and
speed shear. For this reason, it was required that actual wind
observationsand forecastsLnmediatelybefore shot time and
throughoutshot day be continuouslyconsideredin their relation
with the forecastconditionsfor.the first twenty-f’ourhours
after the shot.

5. PRE-SHCYTBRIEFINGS: The following were presented at
the pre-shot commandbriefings:

[

t a. Weather“i
;/

.

Weather oonditlons during the five days prior to
BRAVO indioateda favorable trend for BRAVO day with easterly
winds below 15,000feet and winds of a southerlyoomponent
above. The situationpresented at H-6,hours for the subsequent
24 hour period (18 hours after shot ttie) was satisfactory.The

B

} 24 hour period to begin 18 hours after shot time was predicted
? to give,an unfavorabletrend as northwestwinds were forecast

for the 10,000 to 20,000 foot levels.

b. RadSafe BEST AVA!LABLE COPY
.-

(1) Resultant“winddiagrams Includlnglatest
observedwinds and forecastwinds for H Hour ~d the 72 hour
clad trajectories,which gave a fallout pattern In a narrow

“sectorto the east northeastand a tide (140°) sector to the
south with very slow resultantwinds. (See Wgue 1)..-

.’ (2) Surface radex, H to H ~lus 6 hours. (See
Fig&e 2). “

(3) Outlooks for:-/-/’-,,

q+

-,f- (a) Bikini: Unfavorable;Eniwetok: Favorable;~.,‘Uelan : Favorable,and the native populatedatolls in southeast.,
qua rant fmm ground zero favorable,stice resultantwinds in
the directionof these areas were consideredtoo.slow to move
significantfallout to the atolls involved.

\ — ‘)
, (b) Task Force fleet: Favorable, provided

shipsmoved out at least 50 miles. 7

lllil--———.—--. ...-._
(“

I



.

I
.

i.

a’..-.

‘4.,

,. ’...
,, w w.

.

(c) Air routes throughWake and Kwajalein:
favorable.

. (d) Surface routing inside 500 miles con~i.
dered.in its relation to all known transientshipping:favor-
able.

0. Scientific

(1) High altitude samplingoperations- favor-
able.

(2) Light transmissionfor scientificexperiments-
favorable.

6.

cd

ONCIUSIONS:

.a Laok of fallout infomnationfrom-previousshots
Or compa~ p yield was a serious handicap.

.

th the result

area than was thought possible.

o. The original source cannot be consideredas a
point or a relatively small area but must be consideredto be
an area of about a hundredmiles h diameter. This diameter
also depends on yieM.

<.

e. & appreciabletraction of the observed fallout
oan only be aooountedfor by assuming that It originatedin
the stratosphere. For such particles*toreach the ground at’
observedtimes, their diametermust have been in excess of 100 .
miorons.

f. l?orecastfor shot time winds at shot time wag
essentiallyoorreot. Variation from forecasttrajectorieswas
approximately10 degrees in significantupper levels; unfor-
tunately,the variationwash the wrong direction (SeeFigure
3). The small variationsobserved at lower levels were also
in an unfavorabledirection. Nevertheless,the aocuracy of
the winds alofi toreoast approached the limits of accuracy of
the wind observationsthemselvesand were well within the nor-
mal foreoasterror. -.

Lg.?The fallout pattern extended from the Bikini
Atoll to e east northeast. Considerablewidening of the
pattern took plaoe due to diffusion. The intensity of the
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pattern on the ground was due primarily to superpositionof
mushroom oloud fallout on the stem cloud pattern;and the
superpositionoan be attributedto the narrow oone wit~n

8

whioh the winds were acting. The theory that a significmt
● .. falloutdoes not come from the stratosphereis not substmtia-

ted by the facts of BR4V0.

h. For future high yield shots, the forecast ~~ .’
observedwinds for the first twenty-fourhour post-shotperiod
should receive as much emphasisas analysesmade for shot the.

L)
7. EVACUATION: Evacuationtook place in accordmce

wit erationalemergencyplan and without incident. Evacua-tion was not effected prior to detonationbecauseno si@ifi-
.cantfalloutwas expected on inhabitedareas.

(’,,!t .’‘“
,.’

.

ALVIN c. GRAVES p. w. C-ON .
SoientifioDirector ~~$or %neral, U.S. _

C-ander

.6 Inols
1. Figure 1
2. Figure 2

Q

3. Figure 3,.
f 4. Tab ~AJQ-

5. Tab WBW -
6. Tab ~CW -

.

.

.

RadSafe, NarrativeSequenoe of Events
Medical (plusaddendu)

/’,/
.
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MIEiAIVNARRATIVESEQUENCE

-

OF EVENTS

.

By the morningofB-1day,thewindpatterns(forecastandactual)
marefavorablebutthetre~ oftheobservedresultantwindpatterns
was towardan unfavorableor mmginalcondition.No transientshipping
wasreportedontheB-2dayP2Vsweepcenteredon a sIgnificantfore-
cast cloudmcwementontruebearingof300°outto 800milesfromGZ.
The B-1 day searchby P2V out to 375miles on a forecastsignificant
cloudmovementona truebearingof330°tisclossdno transientshi~
pingexcepttheGeneralPatrick,whosecourseandspeedwouldtakeher
outsidethe hazardousareaby shottime. At the midnightbriefing,the
forecastoffereda less favorableconditionin the lower levels(10-25
thousandfeet). Resultantwindsat abgut20,000feetwereforecastIn
thedirectionofRongelapandRongerik(F’i.gure1);howsver,itwascon-
sideredthat the speedsand altitidesdidnotwarranta conclusionthat
significantquantitiesad lev~s of debriswouldbe carriedout so far.
TARE Site was forecastto be well in the fall-outarsa and NAN Site to ,
be in a fairlyhighintensityarea. Sincethe B-1 day forecastsgave
windsten3ingsignificantlytowardTHE, a decisionwas made at the mid-
nightbriefingto searchon B day aheadof the cloud,i.e.,centeredon
truebearingof 65°out to6W NM andto warn shipsout of the 450 NM
minimumradius. .

.

The routineH-18 hour advisoryto CINCPACFM Indicatedno signMi-
cantfall-outforecastfor poplatd MarshallIslands,andno safetypro-
blemson alr or surfaceroutes exceptsurfaceroutesbetween275°clock-.
wise b 80°outto a radiusof450NM withpossimesi~ficantfell-out
inthisarea. lVoknownshippingwasIn theforecastfall-outarea. The
surfaceradcuwasforecastforshottimeto shotpha sixhourstobe
orientedin a narrowsedmr tothenortheastanda widesectortothe
south.withanadditionalcircularradexareaaroundGZ ofradius15 miles~.. . — -— —.—— .-
(Figures1 d 2). ThesectorpointingatRongdlapwasconsideredinsi~
niflcantduetothelowaltitudesfromwhichfall-outcouldoccurand due
to the vary lightwindsactingon the le%ls involved.

At the0430,1 Marchbriefing,no sigdficautchangehadbeenob-
servedin themidnightwindsreceived,howev~, a radsaferecommcmdation -
was madeto move ,the task force shipsradially.furtherout from themini-
mum of 30 NMto a minimum of 50N?dIntheSEquadbant.Thelowlevel
cloudwaa forecastto overrunt+k TARE camp and move on to the eastwith
a strong possibilityof overrunriingNAN. The resultantwindspointingat
Rongerlkand Rongelapwkre lightand were not forecastto transportsig-.

t

nificantdebristo theseatolls.

At fi45 the BRAVOdetonationwasaccomplishedw-lthouthazardto
taskforcepersonnel.Thetinkerfiringpartyreportedin safe,butby
0715theradiationlevelswarereportedrisingat thebunker.These
levelscontinuedtoriseto about25r/hr. Thefiringpartywascon-

- a . . ..- b,.! ----- .- .,,; ,< -...*-- -
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sidemi to be in a reasonablysafeposltlonsincethe persomel were
able to get into a well ~otected er- deep in the bunker,reading
approximately35 mr~hr.

>.

Thecloudtracking(by~-29, Wilson2) duringthemorningofB
Dayindicatd no contaminationof consequencemovingtowardWiwetok
or Uj clang at ten t~usand feet. The afternoonupwindmissionfor Wil-
son2 wasa 30 degreesectoroutto 500NM centeredon truebearingof
70°f’rornGZ. Duringtheupwindportionofthecloudtracker~smission,
readingswerefrom100to 500mr/hrat tenthousadfeet. king the
morningthe B DayP2Vsweepinfrontof the cloudencounteredcontamin-
ation earlyin his mission. This P2V was replacedby another,which
completedthe searchout to 600 NM.

A reportwas receivedabut 1500on B Day that the AEC/%YOOinstru-
ment in theJands of the weatherdetachmenton Rongerfihad

T
ne off

scale. These instrumentshad a full scalereadingof lW mr hr. The I
off-scalereportwasnotviewedwithconcarnsticetaskforceships
ware~eriencing readings(whilesteamlngsouth)of more than 100 mr/
h (TheBAIROKOgoing as highas 1.0 r/& on the flightdeck). Con-
sideringthe distance (J.33 NM)anda cloudtrackerat about1945M,1
March,reportingof zero contaminationoverRongerik,it was generally
believedthatRongerlkad thetaskforce shipswere caughtin a gene-
ral patternof ftielydivided(95$less than 5 micron& cascadelm-
pactor)particlesover a wide area moving EM to I?. The weatherde
tachmentwas advisedof thle condition. Ilwertheless,the AEC~OO
KwajaleinFlightABLE was requestedat midnightto be run thefollowing
morning. KwajaloinFllghtABM patterncoversallMarshallIslands
northof Kwajslein,ad up toTaongias thenorthern-mostturning‘point.
Aerialreadingstaken on the fllghtare extrapolatedto the groud..<.--.

About 2000thetask‘forcecommanderwaabriefedon the overallsit-
uationas was known at this time~ This includedthe results of someln-
Itlaldamagead radsafa surveyinformationtaken aboutnoon by hellco~
ter,reportsfkornthesamplingaircraft(F-U, B-36Featherweightsand
B-36Control),thefirst twelvehour cloudtrackingmission(Wilson2)
and the firstfew reports on the F@2 to 1#24 hour cloudtracker(Wilson- -
3). The upfid mission for Wilson3 was a 30 de~ee sectorout to 500
NM centeredon true bearingof 65 degreesfromRongeri3c,followedby a
vectoredmissionto 17N 163Etobaseat Mwetok. Thetaskforcecom-
manderwasadvisedthatfairlyheavycontaminationhadbeenencountered
~ Hlson 2 in the sectm portionof his flightend that one F2V air-
crtithadbeencontaminatedinaboutthesameregion.Thetaskforce
commanderwasadvisedthatthereadingstakenattenthousandfeetby
thecloudtrackersweret?xmghttobe on theorderof magnitudeofthat
encounteredby the task force ships. Since the only si~icant COP
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laminationwas foundin regionswhich confirmedthe forecastcloudtra-
jectoriea,the requirementfor ~24 though I@ hour trackingcoverage
was Cancelled.

As a resultof thereport from Rongerik,the advisoryto CINCPACFLT
at 2000 bars B Day includedmentionof fall-outat Rongerikplus minor
fall-outat RongelapandothernorthernMarsldlIshnis. Thefall-out
wasattributedto an H@ hourchangein theforecastairparticletra-
jectoryfor the twentythousandfoot level. This trajectory,formerly
movingtowardthe ENE, was reforecastto movetowardSE in a circular
clockwisepath throaghsouthto west. TheCI!’JCPACFLTadvisoryincluded
no healthhazardproblemfor surfaceand air routes,tit that fall-out
on BikiniAtoll,as well as damageto structures,woulddelayreentrysev-
eraldays.“

●

Duringthe trip back to Eniwetokon the nightof B Day, the fleeten-
countereda wide area of finelydivided(apparentlyless than 5 micron)
particleswhich causedtop-sideintensitiesas high as 350mr/hr.App-
ropriatemeasureswere institutedby the NavyTask Group Commanderto the
affectthatall persomel not essentialto opendeck dutieswould remin
inioors. Shiptsweatherdoors were closedand the wasMown systemsope-
rated intermittentlyto hold down the levels.

Bas~ on the advisoryfrom the weatherdetachmentthat theirinstru-
ment was off-soale, the Air Task Group, on the morningof ~1 day, sent
a monitorby amphibianaircraftto check the RongeriXsituation. This
monitorupon arriving over Rongerik,reportedthe atollcontaminatedand
requestedpermissionto startevacuationof personnel. At about1300
the monitorreportedreadingson Rongerikof2@~/hr at 25c)feet ~d 3.2
r/hr one inoh off theground.TheRongerik evacuationwas oompletd in
two segments,the first group (8people)combg out byI#30 hoursand~he
secondgroup(20 people)by *35 130urse

. . ,..* -s
The speuial,AI@NXOOKwajalelnFlight’ABIZ,requestedthe previous

night,had been hstruoted to make an in-flightreportupon reachingTaongi.
(A preliminary FlightABLE report indicated1350mr/hronthegroundat
Rongelap,445nr~ onthegroundat AilinginaeandzeroforFotho.) Ac-
cordingly,It was.decidedto start a destroyeron the way to Rongelapim-
mediatelyand to set up a SA-16 amphibianwith monitorsto checkthe sur-
face conditionsat Rongelapbefore dark. The destroyer-s directedto
be offRongelapreadyto startevacuationat dawnthe fo120wi..ngday. A
TrustTerrSto# representativewithinterpreterwas requestedto moveby
PBM from Ihajaleinto arriveat Rongelapat the samethe. The SA-16 was
set up, two responsiblemonitorswere especiallybriefedto makereadings
at waistheight,use severalmeters of the sametype for comparisonad
to use clifferenttypesfor cross-check. An averagereadingof 1.4 r/hr
made in the livingarea of RonEelapIsbnd ~ thesemonitorswas used in
the decisionthe ;ame nightto-orderthe destroyerto corrnenceevacuation
operationsat dawn. Evacuationoperationsbeganabout (Y730,3 Akrchand

-3”
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andwarecompletedby 1030the camedate. Interrogationof nativesdis-
closedthat all werepesent except17UIIO were fishing at Ailinginae.
FollowingtheRongdapoperbtion,the destroyar~oceed ad to Ailingiue,
removedthe remalning17andproceededtoKwajalein. A totalof 17 males,
20 f~~, 15 boys axl ~ girls wereremovedby destroyerand disem-
barkedat Xwajalein. 16 old and sickwere movedat about0930~ IBM
to Kwajaleln. Decontaminationof ell nativeswas accomplishedduring
the trip to Kwajalein. ,

The itillreportfrom ~/%YLXl FlightABLEindicatedUtirikground .
contaminationat 240 m/hr at 165u, 2 Marchend 76 mr/hr at about 1716M,
2 ?&rchat ~iluk,thenearestpopulatedislandto the south. Bikar,the
nearestislandto the northwas determinedto be Unpoplatd and contam-
ln8tedto about750 mr~ at about 16(X)M,2 March. Ta.ongi,the next
nearestIslad to northwas 1.5 w/hr and unpoFulated. Basedon these

. factsa deoislonwas made to startanotherdestroyerto Utiri.kto an-
ticipatean ord~ to start evacuationat dawn on 4 Much. In the mean- ,
time a PBM was set up to groundsurveyUtti3&on 3 krch whilethe des-

r
troy&rwas on the way. The infinitydose of the Utlrik nativeswas com--’...*.

A

c

putedat 58 r. The decisionto evacuatewas made and the destroyeror-4,,$a;f deredto startevacuationthe follow5mgmorning,4 krch. A total&
4’7 des~ 55 females,26 boysand26girlswereremmed, decontaminated
on thedestroyerenrouteto Kwajaleinand disembarkedou 5 lkmch. Ques-
tioningof nativesdisclosedthat all had been removed. The destroycm
which evacuatedRongelapand Utirikwere directd to obtaindrirising
watersa@ea from theseato~s. A checkof the water samplesindicated

0

j.’ from 2 to 28 timesthe task forcestandardfor full time usage:
. . . . .>..

With the decisionto evacuateUtirikmade and the machh~ se$ in
moticmto acooqitishthisoperation,the statusof Ailuk was put up for
considaration~Th%satollhasa popuhtion of 401..The infinitydose
wasdeterminedat lessthn 20 r, i.e., less than them.inlmmstandard
usedby thetaskform for itssampling&craft crews. Thiswas the
majorfactorin thedecision-notto evacuateAiluk.

..-,,..‘ ..,.
Duringthe‘“afternoon”of 2 Maroha directivewasIssud to =ecute

K&jslein RYOO Fli@ts BAKIX ard CHWZE. These f~ghts coverall Mar-...- shallIslandssouth of Kwajalein. The flights.were set up on the assure-
ption that the twentythousandfoottrajectorycouldhavebroughtcon-
taminationaroundtothesouthandwestandcontaminatedsomeofthe
southernhrshalls~Theflightswere=ecutedon3 March.Nosigni-
ficantgroundcontaminationwasfund. An additionalNYOOtypeflight

c
. was performedover the GilbertIslandsfor the same reasons. No Si@-.:/ ficantcontaminationwas fourd. .-...

(J
On thebesis of FlightsABLE, BAKEl and CHARIJK,it was determined

that no furtheratollswould need to be evacuated. The effortwas there-

,.
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fore concentrat~ ontbose poplated atollsindicatingmore than10
mr/hrat Hplus 24 hoursand which were not e=cuatei.For this pur-
posea specialsurveywas set up under the technicaldtiectionof Dr.“
ThomsaN. White,H Div,X&X, assistedby MajorRobertCrea, ~ JTF
SEVEN,to startfkom Kwajeleinon 5 Marchby PBM.

Following the surveyunderDr. White end Ikjm Crea, the next
effortwas directedtowardacqutilngdata on the evacuatedatollsin
oral=that the effectsof the radiationcouldbe bett~ emiluated.
The investigationincludedgroundmonitoringand the takingof soil
andwatersamplesfrom livingsireas.Secondarypurposeswere efforts
to rduce the adverseimpacton real and personalpropartyof the hasty
departure,to determineradiationdata of scientificint~est and to
evaluatethe time of reoccnpancy& the formerinhabitants.This af-
fort was assignedto a destroyerin orderthatworkingpart5eswould “
have a floatingbase for operationsashoreand decontaminationfacil-
itiesafloat. The technicaldirectionof the effortwas placedunder
the supetisfon of Dr. %rbert ScodJle, TechnicalDirectar,Armed ‘
ForcesSpecialWeaponsReject, assistedby representativesof CASTLE
Roj ect 2.5a. The rehabilitationportionof the effortwas placed
underthe supervisionof the commandingofficarof the destmyar. The
~ty tithequipmentdepsu’td7 March for Kwajaleinto joinwiththo
TrustTerritoryrepresentativein a RN rendemxms with the destroyer
at Rongelapearlymorning of 8 March. .“ ..“ .,”...t

Axmangementswere tie to * ship soiland wat= samplesto
Healthad Sdety Laboratory,ABC, New York OperationsOffice,Atten-
tion M. MerrilEisenbud. I&. Itisenlmdwas requestedto providethe
task forcewith dec~ informationand activitypar unit area on the
soilsam@esandactivityp= unitvolumeonthewatersamples.&
wasalsorequestedto makesuchotheranalysisas hethought,neces-
saryconsideringtheunusualcircumstanceandinterestin RR.AVOEvent.

,.
Detailedreportsby Dr..WhltetDr.ScovUleandMajorCrea have-

been distributad separatelyto titcrestedagencies. Continuingsurveys
of the evacuated.atollshavebeen made forpickingup of animalsforned-.”
icslstudies,rebabilltatfonand for studiesof marinelife. Reportson
theseactivitiestill be includedin the abovedistributionas they be-
comeavailable. . .

.#

,/ uox~

6 Incl , RICF! A. HOUSE
1.

2.

3.
● 4.
5.

6.

RadSafefactoroConsideredat Lt Colonel,USAF ~
the Wea RadSafeCommandBrief- Chief,Tech Ops Branch,J-3
Ingo
bkmo for Record:with 6 Incl coveri~
RadSafeEriefingnnterialas Present;d
at Cud Briefingsfor BRAVO.
Discussionof Off-SiteFall-out.
Cloud!&acklngOperations.
M: Rotection of TransientShipping
DuringOperetlonCASTLE.
hdySiS Of Fall-outFo~owing ~~
Event with4 Incls ‘-5-
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RADSAFE FACTO.RSCONSIDEREDAT THE WEETHER/MDSAIW CONMANDBRIEFINGS
.

1. Resultantwind diagram$ forecastwinds for HolyHour.

2. Surface RADEX: H to H plus 6 hours, bearings,radius,
hot areas, cool areas.

3. 72 hour cloud trajectoriesgiven by WX Officer to ad-
vise British and CINCPACFLT. Sampling area and BU sampling
erea; need for penetrationauthority..

4* Air RADEX: Not used at briefing LUIless requested.
Air RADEX plotted and displayedin RadSafe Office. Does not
basicallyaffect decision. Sa@in& region given by hodo~raph
or 72 hour trajectories. .

.

5. outlook9: (Basedon).

a. Bikini (hodograph) #

b. Eni?/etok(hodograph)

O. Ujelang (hodograph)-

d. Native atolls h * quad (hodograph)

8* Control destroyer (hodograph)

t. ATF for YAGs (hodograph) ~

g. Air Routes

(1) Thru Wake (72 ho’& -trajectory) ‘,

(2) Thru Kwajalein (72 hour traje&ory) -..

h. i!~ace routes inside 500 miles (approx-lday cloud
travel). Plot of transientship chart at briefing (hodograph)

i. CINCPAC advisory (72 hour trajectory),natfve otit-
look; Air and Swface routes. .

Al& ABOVE ~CLUDED IN CLOUD TRA=G PLAN

6. Summary: Eva.lmtion as (very tavorable) (Favorable) “
(Favorableexcept) (Unfavorable)12adSafeoondition for shot
time.
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5 Uroh 1954

lllltORANDUMFOR RECORD:

8

SUBJECT: Ra~ate” MaterialPresented at l’:eather/RadSafeCommand

c( ,
$’
..

L.+.....

Briefings for BRAVO

Attached hereto are copies of material presentedto
SEVEN durb the PeriodHminus 48 hours thro~h H minus
hours’forB~VO tient.

.

6 Incls:
1.

2.

3.

4.

5.

6e

~R: H-1+8hrs TWX
Briefing for OJTF SEVEN
@R: H-36 hrs m
Briefing for cm swim
M/R: Comnd BriefiU, “
11OOM, 28 I?eb.1954.
M/R: Command Briefing,
18003G,28 F b. 1954*
M/R: Comma Briefi43, ●

0000ld,1 ldaroh1954s
hf/R: Final Weather and
Radsafe Check, 0430M,
1 March 1954s ~
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R- Ao HOUSE
Lt CO~., USAF ,
RadSafe Officer
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1 Maroh 1954

MEMORANDUMINR RECORD:

SUBJECT: H-48 Hour TWX Brief@3 for ~~ ~

2620162 mm 54 CONFIDENTIAL
CJTF SEVEN

OPERATIONALPRIORITf

CJTF SEVEN”(-) x
..,.- ~. x-.

.

Weather outlook for skot day follows:Clouds and weath~: ‘

ScatteredOumtiust scattered cirrus$widely scatteredshowers.

Winds: Surface, easterly15 to 20 knots; 10,000, easterly10

to lS Lots; 20,000,easterly 15 to 20 knots; 30,000, southeasterl

lS to 25 knots; 40,000; southerly15 to 25 knots; 50,000,

southwesterly10 to 20 knots, 60,000, southeasterlyS’to 15
—..—.— ______._ .

bets.~ mdsafe outlook-veryffN~able-’ -.
.L .—-,–— ----

.-——-..—- ---.-.” . ...---‘.’”,..
..-, .. . .

., ./.
.

.,...-
-*. .

. .,,. . . . .-”.. .
..”.

/“’/

CERTIFDIDTRUE-COFY:
/s/ fi.A. ‘House~~
/T~ RcA. HOUSE

.Lt .COleUSAF
.
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1 March 1954

MEMXUNDUM FOR RECORD:

SUBJECT: H-36 HOW mu Briefing for cJTF sEV3ZN
3

CJTF SEVEN
2TQSLJ+ZFEB 54
OPERATIONAL
IMMEDIATE

OM
MA Mo

cJm SEVEN“ENrWEmK ATOLL(ADBm)

cm 7e3

Weather outlook as of 2705002 for Bravo day fO11OWS: clouds ‘
and weather:Scatteredcumulus, scatteredcirrus,very widely
scatteredsho~ersaW~ds: Surface to 15,000 feet; easterly
15 to 20 knots; 15,000 to 25,000 feet, easterly10 to 15 “
hots; 25,000 to 30,000 feet, southerly5 to 10 hots; 30#000
to 50,000 feet, southwesterly20 hots” 60SOO0 feet northeasterly
10 to 15 knots. Radsafe outlook for En~~etok and u$el~g verY
tavorable;outlookfor,Bi~ni favorable’ Req~st You take action
on confirmationof execute order (Item 38 Checklist). Ogle and
Graves and Reeves reoommend oonflrmatlon. Bruton interposesno
objeotion~

.

LTCO~ BONNOT
- ..

CERTIFIEDTRti COPY:

/’#
R.A. ~US@
Lt CoI., USAF

bl/R: &mbers present: Graves, Ogle,
Dr. Graves called Adm BrutOn.

LT

1 1

COL C D BONNOT

Reeves, BonnOt, mwe~ KaYQar’

-..
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1 March 1954

MEMORANDUMFOR ~CORD:

~JECT: Command Briefing,1100, 28 February 1954

Members present: Gen Clarkson,Gen McGinley$ hr. Graves,
Adm =uton, CO1 COY/~t,Lt CO1 Harbour (in lieu Of CTG 7.4)
Capt Maynard, Lt Col Bonnot, and Lt Col H(XM3.

1. In general, the hodographgave a forecast surfacerad6X
in the low levels ( zero to 15,000 feet) at about 50 miles in 6
hours$ generally orientatedto the west south west in approximate-
ly a 30 degree sector. In the high levels,the radex gave a 6
hour pattern centered on approximately65 degrees in a narrow
oone ap~ofimately 20 degreeswide.

2. The 72-hour cloud trajectoriesindicated all levels in
a narrow band generally65 degrees true from ground zero except
the 10,000 foot level moving generallyeast through north to.
west and a 60,000 foot level moving southwestand then west.

j. Radsafe outlookswere given as follows:

a. Bikini atoll: Favorable.

b. Eniwetok atoll: Favorable. ~

o. tijeimg atoll: Very favorable.

d. Native atoils In scutheastquadrant: Very favorable.

e. Control DDE: It was recommendedthat the Controu DDE
be moved from a position 90 miles Kest ox Ground Zero to a posi-
tion 230 degrees True, 90 ~les from Gromd Zero.

f~ ATF and the“Y~GS: The plot or the YAGs md ATF ~
courses frau about H minus 24 hours to H plus 2 hours was indicated,
In general$ from about Hminus 5 to about H’minus 3 hours the
ATFs ud YAGs oourses run approximately15 to 20 miles from the
armed device and the ATF departs from a position on the edge of the
low altitude radex at about H ~nus 1* hours to a positionapprox-
imately 35 miles south of gro~d zero at H PIUS 20 The movements
of the YAGs and ATF were presented for whatever consideration
was necessary in view of their close proximity to the deviceand
the radex.

—- . . - - ——- -- -- _.. - .———— .

#
b
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9 ‘ ““-
g. No C1OSUIW was recommendedOn air and surface

,

8

;routes through wake and Kwajalein.

r
,.

. ‘h. NO transient shipping”was reportedwithin 500
)‘u~les”of Ground Zero. It was pointed out that B minus 2 ~d B

minus 1 P2V sweep had been sent out on headings of 300 degrees
and 330 degreesrespectively. This was based on earlier ~ore-
casts. since the winds shifted around to a narrow band to the
KNE, it was recommendedthat a B day P2v sweep along a bearing ~
line approximately65 degrees be laid on.

s. It was recommendedtht CINCPAC be aavised or the.
following:

(1) 72 hours trajectories.

i2) Very favorableoutlook ior native populations.

L
(>*

~3) No interferenceor the dr -d surfaceroutes.‘.:,..”.*,,
$. It-wasrecofiended that no change be &de in the

positionof the task force ships.

l+. In summary, it sas reoonunandedthat RadSafe conditions
be consideredvery favorableon all points, but only favorable

L

>.. at Bikini shot atoll. ‘ :.,‘L% , .. . ..~t... ... . ,,.?:.~ -.
:., ..’....!l., .

,.. ., .-.,*;”,. . .. ..,”’-.> ..... -,-...0.... ....‘:..’..-”...‘“-.:-’. k... ..- ,,<:+----...‘, ..’”:..,:,
-...”--- -., ,- ; R. A. HOUm” “‘“,/. ●.,..... ,:..--r,,.., . . Lt COle , USAF,...,. .,,,....,.,---.,,#

.:. ,Y- R,adSateOffioer .- “.,.- :..,..0.... . .. ,
.....
,.:’..
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1 Mach 1954

NEMOIUNDUMFOR RECORD:

SUBJECT: Cmunand Briefing, 1800, 28 February 1954...z .

.

Kkmbers present: Gen. P.W. Clarkson,Dr. A.C. Graves, Dr.
ogle, Dr. D.

E
ewell, Gem. E. McGinley,Mr. J. Reeves, CO1.

COwart,Capt aynard,Lt Col i30nnot,Lt CO1 House...

1. Irigeneral,the 1100, 28 Feb;uary 1954 briefingwas
confirmedexcept indicationswere presentedthat conditionswere
gettingless favorable.

the execute decisionremain firm

__.. — -. ~-.
2. It was agreetlto let

until the midnight briefing. ,

.’

.“

*

.,

, ~;

.

. .

.

Ra A. HOWE ‘.
Lt Cole, Usm.”
Rad Safe Officer ~
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1 bhrch 1954$.

. . :L. ......
~: -“

Members present: Gen. P.W. Clarkson,Ge+. E. McGinley,
v,

Gen. H* Estes, m. A.C. Graves, Dr. V?.Ogle, h. J. Reeves,
Dr. D. Sew~ll”i Capt. W.L. Knickerbocker,Col. w.S. Cowart,
Capt. R. h. Maynard, Lt Col C.D. Bomot, Lt Col R.A. House. ●

,.-.
1. In general, the forecastpresentedat the midnight

brieftigwas confirmed,except that in the levels between 5
and 15 thousand feet the forecastwas light and variable. In
an attemptto delineatedirectionto these winds, it was ,
determinedthat the best forecast that could be given was for
the 10 thousand foot level. This was forecast to be westerly “.
at 10 knots as the most pessismistlosituation. Consequently,
the hodographplot was made using the .10thousand foot westerly
wind in order to present the,most pessimisticsituationwhich
would 000UrO

**,
Fr

areaa.
south to 90 degreeswith a six hour fall-out line-h the directim ’
of $he populatedatolls In the southeastqua~=t about 15 to’:
20 miles out from bound zero.’ The high level ratlexran i?~m “
about 45 degrees to 80 degreeswith a SIX hour fall-outline to ‘.
70 miles. (Sincethe 6 hour fall-outlines were computedon about
100 micron.pertiolesize, it was recommendedthat the distance .-
be doubled f’OrsfUety~ This amountedto.consideringparticle
sizes down to about 70 miorons)o

/
,.

2. No change in the 72 hour cloud trajectories...

b. Eniwetok atoll remainedvery favoreble.

c. Ujelang atoll remainedvery favoreble.

-.1 .- —.— ------ .-.

..

-..

.‘)- ~.:,.-..? ?-,4.--:./ ,,.;.,
8 .. - y ‘;-:; : “: ;’“--:.-{;: :
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d. Native atolls In the satheast quadrantwere dis-

/

.-

..

.’

.
..

. .

-3

4-?,..
i
..”’

4.

●

8

.,
4 ““

-:

cussedat this point and elsewherein the briifixig.The net reeult
of the forecastwas that these atolls should refrainfavorable due
to the tgrecastlong the of travel for fall-outto these places.
Specifically,WOthO ma Ro43elQ ~;ere CoEsiaered bY n~e ma
podtion$, these being the olosest~tive pop~ted atolls in,the
vicinityof ground zero.. . . . .. . .

*N ‘
e. control Da: No changerecommendedover the change

made at the 1100, 28 February briefing..: *.-. .
r. ATF: It Wag”~~counded that the ATFs @2 how

posi’tionbe changedfrom 25 miles outh of GZ to at least 50 miles
south Of GZ.

g* No olosurewas recommendedon air and,surface
routes throughWake and Kv~ajalein.

h. NO further”shippingwas reported within 500 miles
Or GZ●

..-, .,.
..-

1. u ~dvlsory to-CINCPAC~T and,ell?cPAcWaS rec~nded
in oonfomnancewtth the above..’ ~~~<. . =...-----

... . .,

j. Task Force ships: It was reco~ended that, due to the
C1OSSproximityof Task Force ships to the outer edge of the six
hour fall-out,these ships be moved further out on a radial line
to at least 50milea0-.~ ‘-- . P ‘N- ‘~- “’-,,.’...

,. ,.. ...... .----.... , ...f.-----,.... .. ,i..,
w@8 re~tiet!t&t.Ra*@e.*,@Q~tions

,.~:*+k-J-,i&_’ ., .
.--:.—.y-. - ..-..-.. :- ‘-.. .*.. A.-+..+a-a ...... .--.*..-,”,,., .

● ,,.”
~, ..”. ,. .:<. >,.:l,

.’
R. Ae Hou~ : ‘. ‘‘“‘:.: ~~ -..” -.. . ... ..-

-/,”..’. .’!.
-.’.-, . . .~;’.-’... . . ----.’ .,. . , .: - Lt Col., USAF

.. . ..,.. . RadSafe Officer’ “! ‘-”
... . t“--

. c.“.
.- ., BESTAVALQBLEG’6PY

>

2“

., .

.

,-

— ‘-li~~-+-~-i:.”: -’ -‘‘---,, ..
..,’ .

. . . .*.. A.. .:A . +. A&AM&.J,jA

* . . $’
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1 l!arch1954

MEMORANDUMFOR R3CORD

SUBJECT: FinalWeatherand RadS~feCheck,0430,1 March1954

Memberspresent: Gen P.W. Clarkson,Gen O. P. l!kyland,m. A. C.
Graves,Gen.H. Estes,Dr. W. Ogle,Dr. D. Sewell,Mr. J. Reeves,Col
W. S. Cowart,.CaptR. H. Kaynard,Lt COIC* D. &Mot,’ andU COIR. A.
House.

1. The original”forecagtmade at midnight(bothweatherand radsafe)
was consideredthe best availableconditionfor shott~.

2. The gemsralrecomnsndstionfor this brief~ was one of minimizing
the effectsof the low levelnortherlyand wasterlywinds. The recommenda-
tionsas givenat the midnightbriefingwere restated.

R. A. HOUSE
Lt COIUSAF
RadSafeOfficer

. . .
. .

. . . .

. .. .
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DISCUSSKN OF OFF-SITEFA.LLQUT
..

Falloutoff-sitefollowedthe pattexnifunediatelyestablishedat
and adjacentto the provinggroundwhere the cloudin geneml moved
eastnorth easterlywith prevailingwinds. Taak fone shipssouth~st
of E~’ receivedthe flintfalJnut,being ~ t~’ ~h~:~~ .*..t~ p +’.
main strlp of contamination.Fa310utcm the shipsxangedfxum in-
t=sities of 1500 millinxntgensper hour on the BAIROKOwhich was
closestto the cmter of the falloutpth to a f- millinentgensper
hour on vesselsfarthersouth.

‘T

w-!-r-.
Falbut began at RongefikAtoll at 1348 houxa,1 Ma=h as shoun

by a self-recoq radiatiandetectionstationplaced there by the ‘\
NYOO AIX and operatedby pe~omel of the Air Weather Station. This :
tistxunentwent oft scaleat lCKlmr per hour at 1418 hre 1 Maxvh.
Basedupon queryfrom air weatherpemonnel a monitorwas dispatched ~
with the supply~At on the morningof 2 l!asrh.A groundreadingof

\

.

2tlXlmr/hrwas obtainedat IJ25by the mnitor who evacuated8 of the ;;.<-.

penonnel on his own initiationand recomumded evacuationof the re- 9,
mdmder as soon as possiblebasedupn the high mliation levds. This , ,
was concurredin and the redning 20 were evacuatedby PBU at 1645, “i~
2 March. Calculationsestimatingthe dose receivedindicatedthatper+-
somel evacuatedat 1115 would have received85s qjdtheremainder ~

95 r. Thiswas in fair agreezmntwith readingsof film badges on pep ~ :
sonnel. Maximumfti ba~e reading was 98r representing3 mm, 52r .r,
for 1, Ur for 1, 40r for 9. Average dose forallpexaonnel,5~ zxmt- ‘“”
gals. %6“..*

Inasmuchas thedatafxom Rongerik is the mly data showingexact
time the fallmt occurredat any locationeast of the provinggxmmd
and’ adjacent to ‘ppulatedislandsaffect,pdby substantialmdiation;
itsimportancela suohthatcalculationof dosagesreceivedby native
Poxtions =9 ba?~ u- it for time of fwut inthoselocations.
A det~led~lysti of t~s datais tbreforeappendedinthemedical
tab. -.”. . . ,. :..

Survey of -Eongelap was made by PatteznABU ofSecurityPatrol
~uadmn (fit%n 29) withNYOO Scimtametersaboaxdon 2 lhmh and found
an estimattxlreadingof 6750 mr/hr. (Latercalibrationfor aerials~ey
equipwnt revisedthis to 1350).Basedon thisanditspxmdmit7to
Ibngerikitwasdecidedtht itwould.pmbablybe necessaryto evacuate
tbeatoll.Consequently,thePHI13P,DDE498,wasdispatchedto math
Rongelaponthenwmingof3 U&ch. Inthemesntimea PEUwassentta
gnmnd surveytheatollendat ~0 hours,2 March,theirgroundsumey
showeda readingof 4W millixwatgensperhour.Calculationof dosage
to3 Uarchindicatedabout12~neutgenssotheorderto evacuatewas
givm. ThedestroyerPXILIPevacuatedthenativesby 0935to 1025,
3 March.,Calculationof thetotaldoseIndicatedthat1.30zmentg~swere
received.Detailedcalculationsareappendedinthemedicaltab. A total
of 65natipeswerereumved,16natives(theoldandsickest)by ml!and
49 byDD~ ‘~~~~ ~V~~~~~~~ ~~~~ ~

..
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“ Inasmuchas somenativesof Rongehp v;ere reported to be
Altiginae,the atollwas surveyed,17 nativeslocated,and an
Of 445 mr~hr was found. Evacuation was complete by lk)O,3 Karch. The

(!3
dose co~uted for this group is 80r snd detailsare appaded.

on
intensity

a Aefialsurveyof Utiz5kby ABLZ Patternindicated620 mr/hrat
1651 hrs, 2 Eaxwh (laterre-celibmtedto 240 mr/hr). On 3 =nh 1345 . .
gnxnd surveyindicated160 mr/hr. Decisionto evacuatebasedupon fact
that estimateddose at time of ear~est evacuationwouldbe 13r. Evacu-
ationcomplete)245h=, 4 Kanh. Estinat6 of dose to actualevacuation
the was lyr. 154 nativeswere evacuated. Calculationsappendedin the
medicaltab..

.—

<

The only otherpopulatedatollwhich receivedfalloutof any con-
sequenceat all was &hlco ABE Fattem indicated95 mr per hour at
1845hrs, 2 Mamh. Eased upon the best eutimate of fallouttime it was
calculatedthat a dose to inffit e timewould reachappxm~te~ 20
roentgas. Ealanctigthe effortrequiredto move the 4(X)inhabitants
againstthe fact that such a dosewouldnot be a medicalpxvblemit was f
decidednot to evacuatethe atoll.

P.——
tL

j...~ .- Indicationsfxmm aerialsurveysindicated substantialfallout.*’
‘Xoccurredon the unpopulatedislandsof Bikar and Taka.

-1-’ Veryminor falloutoccurredin a soutliwesterlyandwesterlydtiection-
onlhiwetokandUjclangAtollsbutlevelsdidnotexceedl(hrperhour
atIhiwetoknor3mrperhouratUjclang.Thiswasapparentlyvexyfine

al
pa~iculateaattercarriedby thelowtradewindcomponmt.

‘.w

L
A detailedplanwas made to make gxmnd suxveysof all islands which

had falJoutIn excessof lQnrper
tideipfonnationasto decayrate
Waterandsoilsamplesfxwm these

perations Office,Attention:Mr.

.. ;
-..

. .
-,

BEST AVAILABLE COPY
/

r*.:.8“-..-

2
●

hour at esthatad fallouttime to ‘pN-
and veflication of estimationof doses.’
surveyswere shippedby alr to HASL$NY
Uetil Eisenbud,for detailedanalysis.

. ,

Lt Colbnel,uSAF
Ch. Tech.Br.,J-3

. .

.

.
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.
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CLOUD ~CKU?G OPERATIONSFOR ~MVO
-. ,..,. ...

8 Wroh 1954

1. SUMMARY:.
. ... . .. .
The BRAVO Air Rad Safe Operationswere conducted

e~sentlallyas planned.”NO h=ardous air contaminationswere en-
counteredby aircraftother than the samplers. Several aircraft
and crews were exposed but the levels encounteredappeax accept-
able from both a health and a decontaminateon agp Ct. Communica-
tion and control difficultiesmade it difficultif not impossible
to forecastthe fallout in the Rongerik/Rongelapareas. Steps
have been taken to remedy the defectswhich became apparentduring
IXUVO operations. “

2. GENERAL: *

Cloud”trackinginformationfor BRAVO was derived fra
five sources. The manner in Wlch eaoh of these functioneddurirm
BRAVO will be disoussedindividuallyin subsequentparagraphs. -
These sourceswere as follows:.,

Sampling aircraftreports. s
meet-sour reports.
SPci~ Cloud trackingflights.

...

Weather reconnaissanceflights.
AFOAT-1 flights.. .1,

,.
3, S-G ‘fic~ ~“b~g: “ .,; “. ,.,4-..,.

These“$ePortswere ‘kon~t&od and’reoorao;’”by”Rad”safe
personnelaboard BOUNQ4RYTJ@3 <rem plus two thru plus seven -
hours. Intormdion derivedfrom thess reports indioatedthe -
samplingaircraftwere working’the South and Southeast edge ●“
of the cloud and t~refore stayed in the immediatevicinlty”of

G..-,

;.

Ground Zero. Beoause”ofthe ~titude of the sampling operitiofis
(30,000 - 45,000 ft ) there is little relation between the opera- ‘”
tion of these airoraft and subsequent air or ground oontarriination.
This rota, how8ve+r,does assist the Afi”.Rad Safe Officer ~ ob- ~
talnlng an overall picture of the dispersalof radioactivematerial
NO reports~f oloud ~ovementwere reoeived from the controlB-36
airoraft. . :- - ‘:- “,. / ,.

4- SWEET-SOURREPORTS:

Theso reports are submittedby any aircr’aftencountering
radioactivecontaminationand uot reporttig by other means~ No
such reports were received during BIUVO* This $s not surprising
since aircraft other than the samplersand traokers (reportingby
other means) seak to avoid areas In which contaminationis SUS-
pcted.
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5● SPECIAL CLOUD TRACKING (WILSON)l?ZIGHTS:
s,,,.?~ .. b

a- The first of these flights,Wilson 2, w~s directed
by Rad Safe to pre-plannedpost-shotse~rch. This required the
airoraftto remain in a holding pettern traok approximately50
miles \7estof Ground Zero from plus two to plus five hours.
This portion of the track was designedfor the purpose of de-
tecting r&idioaCtiVe cloud movements toward ~iwetok Atoll, @
BRAVO the maximum aotivityencounteredwas less than 15 mr/hr. .
Through a misunderstandingof controlprocedures,Wilson 2 over-”
stayed in the holdingpattern. When Rad Safe reallzedthis fact,
CIC was requestedto order him into the previouslydesignated
search sector at once. The delay, however,resulted in this air-
craft being well behind and to the North of the cloud segments
thbt must have causedfallout on Rongerik and Rongelap. At 1550M
the aircraft reported its maximum reading during this flight. This
was reported as being between 500 and 1000 mr/hr approximately
150 nautical miles ~rom Ground Zero at a bearing of 60 degrees.
This and the subsequentdata appearedto verify the foreoastcloud
trajectorieswhioh indicatedthe upper cloud segments,muld leave
the PPG on an approximatebe,aringof 70 degrees,thus avoiding
the populated atolls. Wilson 2 subsequentlyreported in-f’light “
difficultywith the instrumentsused.

b. on the basis of the results of the Wilson 2 flight,.
the second tracker,Wilson 3, was instructedto search the same
general area but to prooeed further East to define the rate of
cloudmovement~ At approxktely 200QM Informationwas received
Indicatingthe possibilityof some oontamlnation in the Rongerik/
“Rongelaparea. A ~ssage was hdiately dispatchedto Tg 7.b
requestingWilson 3 to alter his searoh area in suoh a manner as ““
to oover ths popul@ed area to the East. communicationdelays
preventedwilson 3 from complyingwith the-request. This plus
the taot that no exaot instrumentreadings (insteada range‘of
readings) were reportedmade interpretationof cloud tracking -
data diffioul%. .“ .. . . . .,. .,..“

‘o. .SubsequentWilson fllghts ( tor plus”one day) were -
cencelledwhen it appeared that no air contaminationproblem-ex-
isted at that ti~.

/
60 “=~fiCOfiAIsgfi?ti FLIGHTS:

.- ...,-
TWO Po$rel Juliet Weather rkoonnaissa.nceflights were

flown on plus one day. These flights were flown to the South and
to tb Southeast and indicated essenti@lY zero air cont~nation.

.
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7. AFOAT-1 FLIGHTS:

AFOAT-1 sponsoredflights from Hawaii indicateda Qui-
mum air oont@nation of less than 1 mr/hr in that area, (3 Ihrch(.
shilar flightsfrom Guam reportedtenths of an mr/hr as a maxi-
mum reading. This was encountered4 March, 100 nautical miles
west of Ponape at 5000 ft.

!-... .
8. INXZIGHT~OSti :

---.... ...,,,.
As expected, severalaircraft,includingsamplers,

oloud trackers,evacuationaircraft‘andP2V security sweep air- ~
craft, encounteredareas of ah contamination. ~ all cases it
appears thet the .e~osures were well under task force limitations
for a health point of view. Standard decontaminationprocedures
are expectedto be effective so that all aircraft should be re-
turned-to service well prior to the next shot.”The P2v sec~ity
sweep sectorswill be modified on future shots to reduce the
possibilityof contaminatingthese aircraft. -

#
9. CONCLUSIONS: .,

.. .A.-..’..’
a. The Air Rad Safe operationsfor BMVO were generally

successfulbut several changesin proceduresare being made (see
below)to providemore timely and accurate data.

.. ... *O .
b. No ~z~dous areas of air contaminationwere en- ~

oounteredalthough fallout in the Rongerik/Rongelaparea would
make It ~obable thatsuch contaminationdid exist for a-short ~
period.~!those atolls~-~ ; ‘u ‘,, . : .,,,.

,.,.,.,::;,?<,:.>..,. ,.-+~...*.*....., .;-- . -,,.. ● .,.-. .. .
,. 0- Improvedmonltoringt,dat-areporting and ”60nxnbnioa-
tions faoillties;.~f..requiredo :,.. ~..tj,~j;,,; ..’”..$”--..”.,, -..-.... , ...+.’>.-..,.’...-....,+“.1 .

: do-.LO~~~<~~-&O~’~lti~~~~s&’O&pro*e “’th~.- ab~~t y to
-,’..

cor”$elateair,oontemination.withsubsequentM.louti “-., ..‘. .-‘> ‘.’.,,..-?.<.)::Y.,,’- . ., .’..-, ‘e:’NO ha+ous-fallout appe~s l~kely”inths’”Hawaii,.... .......Ponati or, GuamareaS4&Z’~”.”;;..=~ .::,.,.~.:.-’ .-,.,,,f,:,’”.’,’:-.,~~f~f,,
=.-u,-?.*,.-...*.. :..-:...-c,+..+-:;;,.,:~!=;::,..:..y ,,.:. .$:.,

f.’ In flight“expos&8s$o’~”tisfsForce”personnel appe~ “
well within establishedlmtsc , “.. .. .‘.,

., ,,- ,.

.
!.

c-.. as A (2W‘contactis required between BO~ny T&m and
. WILSON aircraft to Insure better data reporting and control.
(Thishas been requested). -

●

.b. A TI”Bradiac instrumentshould be carried on all
WIISON aircraftand exact radiationreedlng should be reported.

!

(Has been arranged).

}



o. Lower altitudesshould be employe’din tracking
operations. Will be specified in future vector messages.

61B 6g&~ .. YIGN

Colonel; mu
Air Rad Safe Officer
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SlJmi7ra Ikoteotiono?

10 lbroh

-

1954

Tran8ient Shipping During OperationCASTLE

1. Ih order to prtide protectionfor*ensientshlpplngInthe
regionlmudlatdyoutsidetheXnluetol@W DangerAre during
O~ation CAS’NXplanningfaotorswereestatMshedanda planof
aationplaoedIneffeotasfollom:

●. Planningfactorsz

(1) CAST13olouds more tti U hoursold shouldnot be
ha%ardous●

-:

(2) % br t-ml of a CASTLEcloud dmld be qroxi- I
L mately 5~ zumtioalties.

(1).

.(2)

2. .

. . .

.

.

Tho COWMLIXIa In Chid, PaaMSe Fbet U8 requested .
to tic adminoodiVerStOZIOof Shi@~ outsldc s
soot= moa fkO~ southwest CbOkWiSO thoughnorth
to at to500nauticalU- from@oud Serofrom
Hto E@Qoahonrm.

Par airaraftTao planned to 8Taepthe 8ignlficant
toreoast SOO* of old traval, u81ng*lull =
narah radar methodsof night-a at to MU) mau-

tioal allee on D-2 dayo, oat to 6~ nautioalmiloe
oaD-1@ ad$ U neoeas~$ b fkontofthoaloud
on D day. P2V●ircraft oram m. Mreeted to ef-
fod dlwmion on all 0hlD8sighted in the seot~
araaon D-l ad Dday. -

~-29 airarafton routineweatherreconnaissance
tiaeloneware directedto reportall sightingnof
surfaoeshippingenoountared.All sight~-a ware
to be rela$edto the Radar oatar (CICUSS BKROKO)
in the S’67.3 fleet.

P2V ahcraft and destroyer seourity sweeps were di-
reotd for the Eniwetol@klnl DangerAreae Infor-
mationfromthesesweepswaschannalaltotheRadar
aenter(CICUSSEAIROXO).

BEST AVAILABLE COPY
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MEMORAI?DUMFUR RMWRD (Cont~d)
SUBJECTS Ikotectionof TransientShlpp~ DuringOp=ation CASTLB

(5) Iflor=tion from atheabovesmces was channdtd
into the taskforceheadquartersforevaluationand
considerationat theWeathar/kadsafeCommandBriefings,

2. TheresultsoftheaboveeffortsforBRAVOwereas follows:

b.

.

Allknowntransientskippingwasdivertedoutsidethe
hazardousfall-outar~. The Patapsco(AOG-1)was sailed
from Eniwetokto be out of the hazardousarea by shottime.
The TrustTerritoryship@Roque was operatin outside

!the designated sector(fromXwajsleinto Utirik, arriving
at Utlrlkon the morningof 2 March1954 and departingUti-
rik on 3 March1954. TheRoquewassubsequentlylocated
andmonitoredat Eajuroad fouwito havu Insigniflcsnt
lewls of radiation.The Meraplwas enroutefrom Honolulu
to Eniwetoktat.wdl outsidethe designatedsectorareaat
shot ttie. The Merapl was monitored upon arrival at M-
wetok and fourxlnot contaminated.

Based on the forecastsignificantcloudtravel(forecast
tie on the nightof B-3days)theP2YsweepforB-2days
wasdl.rectedalongtruebearing300degreesfrom ground
saro. Ho shipswere sightedon this sweep. Based on the
B-2 day shottime forecast,the P2V sweepfor B-1 day was
directedalongtruebearing 330 degreesto ● distanceof
375 nauticalmiles. The reductionin distsxm was baeed

on for-t reductionin resultantdnd speeds. Th16 sweepcon-
tactedthe USS GensralPatrickat 17-~lJi,162-03Eon-course
266 d~ees, speed 16 tits, ●t 1204M,28 ?ehruazy1954. AS
sho wmld cle= thedesignatedseotorby shattimesshem .
notdivertedby thepatrolalroraf’t.Basedon ● re-forecast
(de on *I ~) of the significantcluudmovementforB
day, It was decidedto searchin advsnoeof the clad along
bearing6Sdegreestrue from ground zero out to 600nautical
miles. Two P21Pswere used. The first of these became con-
taminatedearlyIn tts missionand was forcedto return to
base. The sec&d was directedto piok up the searchin the
approximatelocationof the pretiousabortad c- it out
to the 600 roiled The only contactreported by theseair-
craftwas the Patapsco(AOG-1)sightedat 12-31N,170-4SE,
at 1935M$1 March1954t course 30 de~eea,speed10knots.
ThePatapscowasturnedto en easterlyheadingat 2030M,1
Ikch 1954. The”CommanderInChief,PacificFleetwasad-
dsed laterto havethehtapscomonitoredupon arrivalat
Honoluluin th event● check emou$e oouldnot be accomplished.
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MWUHDUHMRRBCORD(Cmtld)
S-$ Rotection of lhndent ShippingDuring~eratia CASTLE

o. Between % Fehruaq and 1 &ah 1954, ?iB-a atiar~ p~-
formd weatherad cloudtra~~ misstongin all four
quadrantsfkom groud zero. Ho surfaceshippingwas sighted
on these ~s sions, three of whichwere flownto the east
northeastof groundsero,one on 27 Februaryand two on 1
&oh 1954.

d. The PZV - destroy- searahof the Phiweto@U Dang~
Area tie ID contacts. & a matterof int=est, a destroy=
securl~ aweqi on 17 Febur~ 1954 encounter~ one Japanese
flshfngves8el$the M&aglkenajinoioko~ti~, 26 nautid
miles on true bearingof40 de~ees fkom Enimtok Island.
Thisshipwaseecorted toward tb northernedge of the Dan-
gar Area M left on”course 315 de~ees, 9 hots with tho ,
reaommdation that U patrolobs~ Its subsequentmove-
●ents. EC f&thar contactswiththis ship ware rqorted.

. . As a ●xunary, the CIC BAJROKOme contaotedperiodic-
pro-shot and reportedno translantshippingIn the area.
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[CombtiedAnalyses- Immediateand One Week afterBRWO)

lo hnera~. Thepattern of tittiate fall-outof radioactiveparticles
hasbeenestablishedutiliz~uinthecasesof themostcriticalarea{i.e.
bearingabout0500True,clockwiseto 120°TruefromGroundZero)thefollow-
ings

a. Aerialsurveyby P2V employingNYOO-AECsurveyequipnent,with
madi.ngsin mr/hr extrapolatedto groundlevel.

b. Xnom groundreadingstakenat some atolls (earlyand later)
used with theirttieand intensity{actualobsemations)to get a feel%= for
the overallsituation.

c. Resultantwind patternto establishbest @d for periodfrom
H minus1 hour ~USSCURTISSObservation- BIKINI)to H plus8 hours (Rongerik
souuding)togetherwith the H minus~ hours {Rongerik030Ch!)to piecetogether
the wind pattiznabovethe tropopause. ,

d. Sincethe Rongerik(NYOO-AEC)surveymetertraceestablished
‘initialtime of arrivalof fall-out,this time was used in coordinationwith
result~t wind at the cloudlevelwhichpassedoverRongerik~ This levelwas
25,000feet vector. Its averagespeedfromGroundZero calculatedfmm
resultantwindplot was 10.4miles/hr.At first,therewasconsiderable
difficultyInmakingfall-outarrivefromthestemof theatomiccloud {O-
5580W feet-tropopause)at Rongerlkin8 hours.The10.4rniles/hrabove
wouldmakecloudarriveatRongerikat aboutH plus12hours.However,bythe
methodof plottingthe entirecloudheight (whichIs believedto be about
100,000feet)for whid therewere awailablewimdsto 95,000feet,and with
the assumptionsIlstedbelowin constructingshadous(fall-out)of stemend
mushroom,there are obtained2 areas- ellipticalin shape,generallyeast of
Ground Zero and eupertiposedon each other (Appendix). The suggestedfall-
out area {blue)for the stem is orientedaboutO’@ True fbompointSE of ‘
Ground Zero, distant 35 miles and with a 200-milemajor axis,100-mileminor
sda witha seriesofertremely hot ellipticalenvelopesemanatingfkomGround
Zero out to about110 miles. Superimposedon this area ~red)Is the suggested
mushrmm fall-outpatteznwhich is an ellipseorientedO@ Tkue,40 miles
fkom GroundZero,major axis at leastMO miles$minor @s 45-% miles. It
is assumedthat the cloudtimeter in the mushroomfor the periodin question-
usa at leaut70-100miles. This showstherefor&,that the earlyfall-outat
Rongerikcouldcome easilyfrom

r
e mushroom- largeparticlesby H plus 8

hours,and since”thesuperimpose fall-outsfrom stem and mushroomcrossthe
northernhalf of RongelapAtoll,one wouldexpectthese islandsto be exceed-b
I.nglyhigh with theirradiationlevels. This might be likenedto scavenging
of the hot stemmaterialby largeparticlesfrom the tropopauseand above.
However,the major hot fill-outelementmust come from the stem debris.

The assumptionsused in the roughconstructionof theellipse for the
whole cloudares ~LtColLulejianreporton Fall-out- ARDC, SECRET,RD):

Inclo8uro6 1
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{1)If wind shearis <100 for the levelsIn question,mtior
axis is 8 to 1/4 of themajor axis (whichis the entire vector for levels4lookedat . (ThisiscaseofO-5,000feetwindsand5-20,000feetwinds.)

8

(2) If wind shearis >10° but < 12&r minoraxis is ~ of major
axis. This is case for 20,000feetwinds to tropopause,and somenhatless
for 65,000to95,000feetwinds.

(3)If she= at levelsrnaktigUP vector ~der study h > Uo”
draw circlewithdiameter = to entireresultantvector.

CONCLUSIONS

1. Fmm overallfall-outpicture,it is concludedthat fall-outmay
have reachedRongelapIslandand Ailtiginaelaterthan the pessimistictime
of H plus 5 and H plus 4 hours,respectively.

2. IYom initialland surveyreportson Rongel.apAtoll with levelsat
ErlppuIsland@E part of Atoll)stillat 2.8 to 3.5 rlhr onB plus 7 days,
the picturefor heaviestfall-outpatternsnorth of this area is established.
The relativelylight fall-outat Utirik @SE of the hot area),higherlevels

c

-a
[i

of intensityat Bikar (Eastand downwindof the hot area, i.e..6r/hr at H--.,-. plus 33 hoursalmostin downwindline with the supertiposedellipsesor hot
areasbut definitelybeyondthe hot shadow),confirmthe belief in the assumed
area of hot fall~ut patternabove-Kotho@SE of thearea and fromGround
Zero)receivedpractica~ nothingbecauseresultantvectorwind speedfrom
the stem and,perhapssome of the mushroomfringe,was so low in velocity
throughtheSE to South fkom GroundZero. Eni=etokreceivedat aboutH plus

L

U hoursa buildup to about 10 mr/hr for a periodof about five hours..0-
4:3 .
...,

3* TME type of analysisgivesa feel&g only for patternof fall-out
becau6eit doesnot tell exactlyden the fall-outarrives. However,it is
apparentthat the 200-300plus roentgens.I.lfetimedosageline passedon or
closeto Ailinginae,RongelapIslandand Ron&erikwhichare at 80-100miles
in casesOf Ailinginaeand Rongelapand ~0 milesto Rongerikfrom Ground
Zero. The 1,000plus roentgenslfletime~osage,linesare exceededas one goes
northfkomRongelapIslandto northernislandsof that atoll. This analysis
Is basedonz (1) logicaluse of wind patternsexistingduringshottime to
fall-out,(2)multipleshot (to-r or ground)fall-outpatterndata from
NevadaRwlng Groundsovei last3 years8 and (3)experienceand data from - “
IVI-UIKE(llmitedcross-windand upwind)and Cfi?’LE-BRAVOitself.

/4. Rongerikradiationin@sity levelsareknownatonsetandevacuation
time;calculatedroentgendosageagreeswithactualobservationsfrom film ~
badgesat this site-

Y. 5. The heaviestfall-outpatternwas expectedto pass north of MN and,*
east northea8t&ouI Ground.Zero.

Inclosure6
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6. Thelevelsofrsdlationintensi~atthedistancesofRongebpand
Rongerikweremuchhigherthenexpected,andsoonerthane~ectedsince
necessary informationin this range of yield for surfaceshotstodayis the
resultof some scaling,up frommuchlesseryields,interpretationofupper
windfleldpettems,coupledwithforecastchangesandexperienceof indivi-
dualswithsuchlimitiddataas IVY-MIKE,GREEhXOUSE-~,EASY,GZORGEand
ITEM.

7. After seeingBRAVOcloudprojectpictures(takenfroman airplane)
withlargequantitiesof visibleparticulatematterfallingthroughthe
cirrusdeck abovethe cameraplane from tropopauseand above,

winddatatogreatheights(I.e.up to at least100,000feet)is a must for shottime
sincethe fall-outproblemfor surfaceor near shotsof largeyieldscan be
a definitefunctionof the mushroomas well as the very hot stemof tbe cloud.

.

cm, usN-
~. —-

Pattem. * ~
II -Forecast end observedHolo-

graphs,B-2 toB/7 -s. x’~
III -Tabulation of~ime of Arrival
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‘HKDICALASPECTSOF FAI&OUT

d

.

—— - m Rl?Avo——.-

1. Medicalevaluationofpersonnelexposedto theradiationfrom
fall-outincaseof BRAVOdependstoa greatextentupon the accuracywith
whichdosagecan bo congnxted.,Basedupon extrapolationof fall-outtime
kmm Rongefi data tiem the faU-out time -S preciselydetermined by
automatic recording Lietzwasnts, it seems ~usible to ccuclude,after
inkingallowanceforfactorsgivingmaximnnvaluesof time ad M ensity,
thatpermnuel were not wcposed to dosages JUUChhigher than calculated.
This is particularly trua inasrlchas Rongerikcalculationwe- In good
agreementwith observedfilm badge data on personnd the-.

2. ‘lheassociationof symptom with a givendosageMY lead to - , .
roneousconclusiaxssince such tabular relationshipshavebeendetised
onlyfor wholebody penetratingradiationgivenover a periodof a few
minutes. It is now gener~ believed that the symptoms In those tabula-
tionswill appearwith a smallerdose than indicated. Ihesepersonnel~
developsignsor symptomsout of proportionto uhat uotidhave previously
been expectedbut couldbe somewhattampemd by the relativelyslow doso c
rate characteristicof fall-out. s

.

3. ~~ ~spect.to=Ums, tic to the lan&ige difficulty,it uaa
extremelydoubtfulthat informationobtainalby questioninguould be re- -
liable. , “;’

,“

4. wew *W Cdain condlusion8, howevar, which seem to be sound
concerdng budlato prognosis basedupon the doses believedto have been

5. Ccm8idedn.gtho personnel iuvolvad In expoma.re to radiationtlm~
‘canbe groupedaccomilngto location$ .’,“

f., .:..’..,...’”:...!:=’..;..W...
. ●. Rolwe+ -’”...?.‘.“’.

,.. .----.’ ...-’.,
‘T’wonty-eightAaAcsna mm exposti”A&@ film badge rea-

dingsrangingfmn 40 to 98 roentgens duringa periodof 28.5.to35 hours.
~ey wore evacuatedto Kwajalein..It was not eqected that any ofthese:
menwoulddovwlop any sub@ctivo symptoms. CW admittedto feeMag badly
until reassuzwd afterwhich he admittedthat MS feellngwas pnbably
psychological.FLratblood countstaken on D plus 1 shwed a nomal dis-
t~bution. Generalizedloss of hairwh$ch USWUY occws tier 10 d~ .
with sufficientdosagewas not,dxpectedand has not’occurredto date.
Levelsof personnelcontaminationwera not exceedingly high and inasmuch ,
au decontaminationwasperformed on D @w 1, beta burns are Unlikewe

,.

.

. .
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b. lZomFela~ -
-.

Sixtyf ivenativeswere evacuated to Kwajalefiand may have
receiti doses as M@ as UO roentgensin ● periodof 51 hours. & this
CASO,the lovd of radiationis about the levelwhich might cause some
syqtcaa such 88 naueea, vomiting, fatiguabilityand loss of hair foracuto
doscst All- for,thezwdncedeffectk low dose rate it mny happen
that symptomsas abovewill occnrin individualswhow are alreadyill or in
generw poorphysical condition. Readingsof sktnand hair contamination
wezw such that for Ms axpsure tlm etpottydistributionof beta bum.
couldoccurwitti ae~eraldays. If this Occu.xw$ulceration mightdevelop
which may requireseveralmonthsto heal. ●

.
.

c, M1.in&u3e -

Seventeennativeson this islandwereexposedh approxbnat@ly
80 roentgensin 58 boure. Theywere evacuatedto Kwa@lein. It wasnot
qpected that any subjective systemic symptoms ~uld develop. Howeverj
personal contamination of this durationoouldconceivablycausebetab-
ina spottyUtibutlon withulcerationae describedabova.

..

d, Utim$- .BEST AW$WWMS COPY. ,.,... ., .
154natlm~mm evacuatedto Kwajalein after receivhz a

dose of 17 roentgeaein 78 houre. No subjecti~esystemicsymptoms&
changesin Mood countwere expect8d..Betabums areunlikelybutarm
Possibloetatistic~o ‘

.. AiluIc “~th J@” nativeswas not macnated and the totaldose
for ● life tk—a be less than 20 roentgens. Ho medicalproblemfmm
radiationshouldoccurin tho ~~atioa~ , ,.-,:., .,

:.. . ,..-.+*,,;...- ..-

f, =“ O& “islands rweived fall-out UPSin/S: inhabitantsto
- inaignifioantquamtitieaof radiation., ‘ ‘ : ;Y,..

D

* . ..’ ...
. .. . .. . . . .. .

- i g. Tack Forca“’P -.— reonnel at or in the vicinit~of BikiniAtoll-———— .——-. ..... . .
f,

I&d ~ the cmcreto ‘“bunl&rOriMB M&d were e~cuated
to ships afloatreceivingin generalcomparabledosage to those aboardships
all the time. Based on readingstaken aboard.*o shipsit was estimated
thet none of .$heahip~e personnelwould receiveaiorethan 10 roentgene
wholebody radiation. lhis do~ would not causeany generalsymptoms of
radiationSicknoss$hcuever,d6c&aminat ion personnelmight have akincon-
taotuith concentrated Mctive deposite and poa$My sustain mild beta
burns.

,, ...,
b..

. . “.
.

.,
.,-

L 6. All natim evacueeswere held at lt~alein for observationad
treatmentehonldthe need arise. The station nwllcal ccu@ement took CO*
plete blood counts, made p4yaicalexaminationsand took Mstoxies. Captain
H. H. Haight, [X), USN, ● radiologicalmedicalofficerwas sat to Kwaja-
Ieinas consultant on radiationeffects to the datlon surgeon. Da 0~
uervation was instituted in anticipation of the arrival of a medical group
fmm the U. S. * wem to investigatethepatients.
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7. ‘h3 LTEdicslgroup arrivedIn KWa$ilelnon $ March. It consisted
of ndli~ and civillan medical offtcersand techniciansfrom the Naval
l&ilcalHesearchInstitute,the ArumdForcesSpecialWeaponsProjectand
the U. S. MavalRadiologicalDefenseLaboratoryend me establishedas
Project4.1, TU13of Task Group7.1 with Commanderll.P. Cronldte,Mc, .
USN, as ProjectOfficerc.k. G. V. LeFOyand C. L? Dunhamrepresented
the Divisionof Biologyand Hedicine,MC, and wera to act as adtisorato
Project4.1. A systematic organisation was set up with ● mew towanl run-
ning a sick calls performingblood studies,takinghistories,ting phyoi-
cal examinationsad documentingthe casesby means of recotioand phot~
graphy. Buildingswere furnishedfor thesepurposesby COMNAVSTAKWAJand
his StationSurgeon,ConcnsnderW. J. Hall,worked closely with the grmp.
The establishmentof thg ixmstigatinggroupof Pro#ect4.1 was essential
and desirablefrom eeveralstandpoints.All the medicalpersonnelwexw ex-
periencedin the fldd of atomicmdicine ha~ been participantsin pre-
vioustestingusingbiologicalmaterialas wsll as ha- had full time
researchpro$ectaalongthis llne durx interk periods. TMs SUOmI for
pnper evaluation of human effectstowaxdcorrelationwith data on animals
fromwhich a greatdeal of our ideason human effectshave been e@apola-
ted. Further,theyconstitutedan augmentation medical gmap for treatment
-if necessaryfi conjunctionwith stationmedicalfaciMties. An additional..—
advantagewas that almst all of the personnelhad wo*ed togethera= a unit
on previousoccasionu.

.

8. none of the natives nor the ~ngerik Americans had pretiaimaryor
earlysystanic -tome conslstentwith radiationsicknessfrom largedo-
sage of extezaal whole Isxly lrrad.iation~A reportedcaseof vomitingad
a few cams of loss of appetitoweren~ significantccmsideringthesudd~
changoin environmentanddietto tiichtheyweresub$ected~lb relicva
theloadonthestationmedicalfaciMtles; not bowing of the early ~
rivalof the nwdlcd ~up, tho twentyei@t Americsm war. ret- to
IMwetok to reds as outpatients tier tho supervhion of the Surgeon,
Task GroupT.2. Elood counts uere taken at appmxhuatdy three day intor-
vala. They xwmainedasymptomatlcalthou@ there began a depxwssion of tb
whit.blood cellsof mild degxwe. They were ret-ad to Kua@lei.n cm 17
March.DAng the●arlydaysofW allpatientsresainedfreeof sys-
temicsymptomsattlbutableto imadiation but there was a definitod-
creasein the uhiteM cell countnrmw ma*ed h the.nongelapgroup.
The blood picturesof the Aillx@nae nativesand the I&ngerfkAmericans
were quite similarwhich uas re~nable consideringthey were exposedto
the same order of magnitudeof radiation. Tho UMxLk group showed nothing
particularfroma smiicalstandpointandwere constdemd as a virtualJY
nomsl nativo poplation for comparison purpses pendingtime for ob-
_ MSO ltie datafrom non Irradiated natives.

By the thirteenth and fourteenthday a temtency to epllate.

Lt M becomeevidentin tho RangelapnativesInvolviagmostlychildrenbut
ulthin● few days it had appeared in adults. The epilation was both patchy
ad dMfuse, confined mostly to the head and particularly In cMl&en the
scalp assumeda spotty appearancedue to depigmentationof the skin.

.
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At about the sametime that epilationappearedin the Rongelap
group,mall skin leslonsbecamenoticeableon the foldsof the neck,tti
forehead,shoulders, and ares. I’bey appearedto be superficialandat
&st*ozw hyperpigmentod.Astim writ on, tho lesions,uhlchbecama
bllsterlike, begantopeellea~a tiitishdeplgmentedarea tithe
center.Thoakinm~estatione continuedto appearthrou@outthemonth
ofMarch,U goingthroughthesamecycleandinvolvingmostofthena-
tives.Themst severecasesoccurredonthefeetwithon.exception-
onemandevelopeda deepulcerbehindoneear, ~ thistb alloftho
aldnlesioneexceptthee= hawovixtuallyhealedanditappearsthatre-
pigmntationL6 taking flace.

. .

kilmilar findings lmt in a louerpercent~e and at ● later date
oocurred in the AiW@ae group. One Anefican developd what appeared
to be superficial radiation lesions on the back. Theywere hyperp&men-
ted and behavedas the others. .

Throu@out, there have been no demonstrativesystemicsymptoms
otherthan an epidemicof coldsin the Rongelapgroup. A few casesof ,
second- infectionh skinlesions’and someUneqhined htgh fever
in cldldmn respondedwellto penicillinwithno sensitizationreaction.

The uhite blood countsreacheda dnimum dnringthe latter part
of Marchulth a I&a depressionin Mood plateletsbecomingapparent.
Zho levelof the mean countsbeingwell belownomal mean counts. Lowest
countsuere about 30,~ c~d to ● nornnlmean of over 300,~ for
tic nativae. ~em is a definiteupsui.ngin tbo entixwblood pictureof
both tho natl~u and. Americana at th~ WS* t@@~ .. ;:,~,.~:

------. ~- .’ . :t ..”
@ about 20 kroh, -aoveralcasesof radiatim”burns we- reported

aboardboth tho USS EKEOKO and the USS PHIUP. Mdnation dined that
ia almat all casesthere were diecret.~areasarcxxndtho bait lino uhich
comqmded well to somelesionsseenon tho natlms. Elstory Wicated
that those lesions de~eloped sometln between 3Harch and 15 Maroh. All
mm in tha processof healingwi~ dempanatlon ad mild depignmtatlon
and WON quito superficial.Tho mholob@y doao was 1.ss than 10R and
them uere no othar sym@xna.

Three M-boatoperatorsfma TG 7.3 p“sentedfilmbadges na&
fro= 85 to 95R and ware sent to Kwa$ileln to @ obeemd by the medi~ -
team on 16Mrcht Since that time they have had no syqto~, no sldn
findings nor blood changes. It is likely so~ diacrepancr in ‘badging or
wearing of badgeBmust have taken@ace as carefbleaudnation of tho
badges by densitometer revealed nothing unusual in the rdation to which
they were sub~ectad.

It - decided at the outset to manage all cases la a conserh+
tive manner,treat5ngsymptcas●s they arose,awiding experimentation
with treatmentbut being readyat any the to perfoxmtransfislonseither
of wholo blood or @lateletaif indicatd. Sick callwas m=aged ~

. .
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tiere complaints ~re treated as thou@ radiatinn had not been present.
Skin lesionsware kept cleanby sur@cal soapuith excellent results lead-
ing to ● adnlmunof secox infectionand remarkab~ prompthealing. It
is fait that this =nservativeregimengave optimumresult8and that all

8

-( patientsaro recoveringsatisfacto~. -

% Mailed reports will be r&dered by Reject W on sQl caue~.
Detailed statlsticdlsnaly8wwillk =quird to properlyevaluatethe
dataderived,urinesamples~cb havebeenanalyzedintheU.S.will
be combinedwiththisetud$.A detailedstudyof characteristicsofthe
falloutsamples,shieldingpropertiesofthemeasuringinstrumetis,and
weather analysis fl’ be necess-y before a nme exact dose of external
ubolebody radiationcan be established.The stu@ of all aspectsshould
lead to a much clearerconceptof dose versuseffect. The pictureof a
temal gama radiationwith a bread spectralband,ccddned with external
beta radiation,and intexnalhazti makesa very coM@cat ed problemin
the final report.

As a corollaryto hmdiate treatmentof the personnelexposedto
tbc radiation,evaluationof the bazti remaidng upon rehabiMtationmn.st

c-
bc investigated.To that end soil and water samples,eninwls,plantsend
other comestiblesare being investigatedwith a tiew of deterainlngM and

<
when tbe nativesmay be returnedto their hams atolls.

-

k All personnelwho have bean involmd in large dose exposuresand
thosewlxmo doeewaa smallbut who may have to residein sn ●ctivearea
shouldbe o%servud over a long periodof tb. ~e firstyear following
the tests$re-examinationshouldbe at qu-erly intervals. This has been

&

.,-$ discussedwith tho Director,Iktfiionof Biologyand Medicim, AEC$ ubo ...-..
.. adrlsesthat it is the Mention Or MS organizationto maintaima period-

ic observation ~tem.

In ~, natives frcn adjacent atolls and Anericane froathe
tisk Force wera exposed to radiation in doses from ● few ~antgens to
•pprcdmate~ 150 roentgum *MO of themm heavily~mted msybe
consideredto barebeenborderbe b ● atandpolntof sorioueness..
AU shouldrecoverf- theeffectsof the=PO=O*
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